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Annex II 

... and the 

Chinese Aeronautical Establishment 
of the 

People's Republic of China 
I. Purpose and Content of This Anne x 

areas: * "° id two *y»Posia in the following Object 

(a) Symposium on structural analysis methods. 

(b) Symposium on theoretical a„rf 

combustion fundamental! "Penmental research in 

II. Scope of the Symposia 
A. Each symposium shall include » j 

five senior specialists eacSfrom thf 9V ? eeUn 9 involving 
Space Administration of the Un^ed Stattl Aeron autics and 

Chinese Aeronautical Establish™ ? Spates of America and the 

fromM^ th ? P artic iP""n S SrS!iS f sc ?!"?°P le ' s *-P«blic of 
from the hosting country a scientists as observers 

devoted to Presl„tat?ons' 0 f tecSnlcai° f a each s *°P°°i™ will b. 
according to an agenda mutually agreed^*^ by eaCn side ' 
to the symposium. - Followina 11 to three months prior 
discussion of the papers and related*? ntati ? ns ' «tensi?e 
take place. Following each a ^i«- technology issues will 
will provide a tour S? ?"uJ^ , c 1 2?: t ^\ ho «" B ' 
the symposium. ies related to the subject of 



algorithms co^ef^pi^^^^rf^ 6 "" 0 ? 8 ' 8Oluti0n 

verify theoretical^d'ct^'"' 1 m ° delS " WeU " to 

III. Location of Symposia 
I» Bel^ n |r^a? °" Structural "ethods win be held 

Research C,„ t .rrSl^i!.Sd"ohio^ "s^A." Be " NASA LeWis 

IV, Allocation of Costs 

s^^^s^ws was. 

V. Schedule of Symposia 



A. 

as soon 
ef fe 



B. 

Combus 
(6) month 



VI. Public Information 




al phase of 
for its own 
as 
itable 



VII. Effective Date and Duration 
This Annex shall become effective im ft « 



For . the 



National Aeronautics and rM n ^! » 

Space Administration ot eS^SIT^^S^S 10 ? 1 
The United States of People -f^K?- th ! 

America £u? P s Re P u °lic of 

China 



ANNEX III TO THE PROTOCOL 
ON COOPERATION IN 
AERONAUTICAL SCIENCE AND TECHNOLOGY 
BETWEEN 

THE NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
OP THE UNITED STATES OF AMERICA 
AND 

THE CHINESE AERONAUTICAL ESTABLISHMENT OF 
THE PEOPLE'S REPUBLIC OF CHINA 

r. Purpose and Content of This Annex 

This annex specifies the understanding of the parties with 
respect to the second phase of cooperation under the Protocol 
on Cooperation m Aeronautical Science and Technology. 

P 3 ^ 1 ? 3 a ?ree to participate in the following 
activities during the second phase of cooperation: 

A. Fatigue and fracture mechanics cooperative program 

B. symposium on propulsion research instrumentation 

C. Symposium on fundamental experimental aerodynamics 

pJogram C ° Pe ° f FdtigUe and Fra cture Mechanics Cooperative 

J tf 0bj 2 Ct J Ve ° f fc ? is C0 °P era tive research program is to 
f y 3 5 cha " ctecize the crack initiation and growth of 
small (surface and corner) cracks in commonly- used United 
States and Chinese material systems under constant-amplitude 
and spectrum loading. A tensile sheet specimen with a PA1CUC2e 
semi-circular edge notch, which has been used in previous NASA 
studies, will be used for this program. For large 
through-the-thickness cracks (lengths greater than 2 MM), the 
crack-closure mechanism will be studied to improve the 

IrtllV ai ?ft ng , of * he * ati 9 ue crack-growth process? Surface 
cracks will also be obtained in the same materials under 
various types of loading: tension, bending, and shear? The 
bv ™: 9r0 f h P"P ert i es and direction will be measured 

thrnnnHi 7 u ^ methods - The data generated for large 
through-the-thickness cracks and for surface cracks will be 

histories? 5835 Small — ack effect under thTvari^s'load 

P^ioritie^oT US b85t eff ° rtS ' COnsist -t "I" Program 



. Provide 7075-T6 aluminum alloy sheet material. 



, 2. Test U.S. and Chinese material systems and all specimen 
types . 

3. Provide special crack-opening measurement gauges for the 
purpose of measuring closure efforts. 

4. Provide analytical correlation of all test results 
including 3-D finite element analysis (stress intensity factor 
solution) and life prediction for crack configurations used in 
the program 

C *. C AE will use its best efforts, consistent with program 
priorities, to: e yiain 

1. Provide an equivalent Chinese alloy similar in strength 
and ductility to 7075-T6. 9 n 

2. Test U.S. and Chinese material systems and all specimen 
types. 

3. Provide 3-D weight function analytical solutions for the 
crack configurations used in the program. 

4. Provide an aircraft-type spectrum loading to be used in 
the program. 

D. NASA and CAE will develop a joint technology test plan. 
Including schedule. This plan will cover the type and number 
of specimens to be tested, load conditions, required specimen 
instrumentation, establishment of analysis/test data SPeCimen 
S?*!f ela 5 ion needs ' and reporting format. At an agreed time 
NASA and CAE will exchange one to two researchers each to 
participate in the other side's test and interact with 
researchers for a one- to two-week time period, a final 
meeting for evaluation of all results will be held at NASA 
Langley Research Center, Hampton, Virginia. CAE will send one 
nn. ? rt S F eciaU f t f, t ° P^icipate in the final review o a 
one- to two-week time period. This review will cover all 
significant test and analytical results for this Aluminum 
Alloy Fatigue and Fracture Mechanics Cooperative Program; 

E. Technical representatives for development of this 
cooperative program will be Mr. Samuel L. Venneri, Director, 
Material and Structures Division, NASA Headquarters, and Mr 
Li Chenggong, Chief Engineer, Institute of Aerorautical 
Materials, CAE. 



IV. Scope of the Symposia 



t° h . s V m P 0 sium shall include a five-day meeting involving 
^V^ 10r . SpeCiallStS each frotn the ^t^nal Aeronautics and 
\lnl r niStCatl °f ° f the Unitsd States America and the 
"htnf se Aeronautical Establishment o£ the People's Republic of 

f"5om th^H ^ P artici P* tion °* 5-10 scientists as observers 
from the hosting country. A portion of each symposium will be 
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' • devoted to presentations of technical papers by each side 

according to an agenda mutually aqreed to thr« mnn?hf 
. to the symposium.Vllowing the Presentation" extend' 

discussion of the. papers and related research issued will tak» 
Place Following each symposium, the hosting country will 
provide a tour of facilities related to the I»biect It the 

?;.i2.nT.^;ir^r:;:L h i;;rr:^s ! w " 1 -' th = 

1. High temperature structural strain instrumentation 

2. Aerothermal environment instrumentation 

two-pnLTnow 3 " 0 " f0C dr ° Plet Si " and distribution in 

Ss. ' J.iio:i^Ssi;i ^^^^^^ 

boundary I$?J i,ati ° n ° f ^ in turbulent 

2. Coherent structures in boundary layers 
(Vortex/boundary layer interactions) 

blade"""?! b0Und " y lay " S (e - 9 " hel "°Pt« retreating 
4. Wind tunnel wall interference in transonic flow 

D. Experimental research presented in the svnmosia will 

E. Location of symposia 

L hI?S ? ymp ?fi um on. Propulsion Research Instrumentation will 

Hampton, Virginia, U.S.A. 7 Research Center, 

P. Schedule of symposia 

be hS5 friSSSl>2?/SK? Si0n *"'" ch instrumentation will 

"ill™* heTd°fnTh2 n Fundamental Experimental Aerodynamics 
wixi oe held in the spring or summer of 1987 on a h*h 0 h„ k« 
mutually agreed by January, 1987. ' a date to be 
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V. Allocation o£ Costs 



The parties agree that conditions as to the availability of 
funds and manpower will be as provided under Article 4 of hh- 
Protocol on Cooperation in Aeronautical Science and 
Technology, and that the allocation of costs for activities 

£K2 e X h c e ha 3 n% C L nd i„ Ph ^t 0 lr t C ?cL e ! atl ° n " iU 



VI. Public Information 



Public release of information regarding the second phase of 
cooperation may be made by the appropriate agency for "ts own 
portion of the activities as desired and, insofar as 

consumption? ° f ^ ° theC lm ^".r^ftXi. 

VII. Effective Date and Duration 

This Annex shall become effective upon signature bv both 
parties and shall remain in effect through completion of the 

lilt 9 "* Fracture Panics Cooperative Program and the two 

symposia or as mutually agreed by both Parties. 

Done by correspondence on the July and the August /£ 

respectively in duplicate in the English and Chinese ' 
language, both equally authentic. 




FOC the For m« 

National Aeronautics and rhl - noc : f " >.< , 

Space Administration of s ^ 

the United States of Establishment of the 

America People's Republic of 

China 
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